INTRODUCTION:
In the present work we studied the influence of biomaterial nanotopography on acute cellular response in an in vivo model. Biologically inspired materials are being developed with the aim of improving tissue integration and minimizing non-desirable host reactions. One promising strategy is to design topographically patterned surfaces that resemble those found in biological systems. Nanoporous alumina has been recognized as an important material and a template for the fabrication of nanostructures [1] . The effect of alumina nanopore-size on cellular responses has been studied in vitro, showing that pore size in the nanometer scale affects the extent of complement and platelet activation [2, 3] . However, no study has been done so far to investigate the potential influence of nanoporous alumina surface topography on cell and tissue responses in vivo. METHODS: Nanoporous alumina membranes with pore size diameters of 20 and 200 nm were fabricated by anodic oxidation of aluminium. To assess the acute inflammatory response to nanoporous alumina, 20 and 200 nm pore diameter membranes were implanted in the peritoneal cavity of mice. After 16 h implantation cell recruitment to the implant site was determined by fluorescence activated cell sorting analysis. Cell adhesion to the material surfaces was studied in terms of cell number, type and morphology by means of scanning electron microscopy (SEM) and immunocytochemical staining followed by fluorescence microscopy.
RESULTS:
The in vivo study showed that 200 nm alumina membranes induced stronger inflammatory response than 20 nm membranes. SEM micrographs showed numerous adherent leukocytes on the 200 nm alumina membranes, many of which expressed signs of activation such as spread morphology. On the contrary, on the 20 nm alumina only traces of cell debris could be seen, i.e. no apparent attachment of cells on 20 nm alumina surfaces was observed.
Analysis of the immunocytochemical staining of the explanted membranes showed substantially more adherent cells on 200 nm alumina membranes than on 20 nm alumina implants, for both CD45+ and CD11b+ cells. The number of cells recruited to the implantation site also reflected the same tendency (Fig. 1) .
Fig1: Flow cytometry analyses of various cells in the peritoneal lavage solution recovered from mice after 16 hours of exposure to alumina membrane implants.

DISCUSSION & CONCLUSIONS:
Since both pore-size membranes possess similar chemical composition, we believe that the observed difference in cell recruitment and adhesion is an effect of the material nanotopography. It is likely that alumina nanopore size exerts a direct effect on the acute inflammatory cells but also an indirect effect could take place where nanotopograhy affects protein adsorption in terms of amount, conformational changes, orientation, and exposure of cell binding sites. Our results suggest that nanotopography can be used to subtly control the recruitment and adherence of phagocytic cells during the acute inflammatory response to alumina membranes.
